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flblXAHHE H JBHrATEJIbH AH AKTHBHOCTb UEPKAPHH 
TPEX BHflOB TPEMATOJI H3 JIHTOPAJIbHbIX MOJUIIOCKOB 
L1TTORINA LITTOREA L. (GASTROPODA) BEJIOTO MOPH 

© B. B. OpoKo^bee, B. Eeprep, K. B. TajiaKTHOHOB 

npH noMomn MOflH(J)HUHpoBaHHoro MeTojia BnHKjiepa HCCJieflOBaHa B03pacTHaa aHHaMHKa 
CKOpocTH flbixaHHH y uepKapHH Himasthla elongata, Cryptocotyle lingua h Cercaria parvicaudata 
(Renicola sp.) npH nocTOHHHbix 3HaneHHHx TeMnepaTypbi h cojichocth boum. BbiHBJieHa npaMaa 
3aBHCHM0CTb ypOBHfl noTpebjieHHH KHCjiopojia ot pa3Mepa jihhhhok. IIoKa3aHO, hto aajieKO otctoh- 
mne apyr ot apyra b (f)HJioreHeTHHecKOM OTHomeHHH, ho HMeiomne cxouHbie pa3Mepbi xchbothmc 
o6jiaaaiOT cxoaHbiMH BejiHHHHaMH flbixaTejibHoro MeTa6ojiH3Ma. HaH6ojiee bmcokhh ypoBeHb 3Hep- 
reTHHecKoro o6MeHa 3aperHCTpnpoBaH b nepBbie nacbi xch3HH uepKapHH, Korua hx uBHraTejibHaa 
aKTHBHOCTb MaKCHMaribHa. Ilocjiejiyioiuee cHHxceHHe hhtchchbhocth ubixaHHH npoxouHT y jihhhhok 
HccriejiOBaHHbix bhjiob HeojiHHaKOBO. KpynHbie, jiojiroxtHByiUHe uepKapHH H. elongata nocjie otho- 
CHTejibHO HenpojiojDKHTejibHoro nepnojia aKTHBHoro iuiaBaHH5i nepexouHT k noji3aHHio no UHy. 
CxopocTb noTpe6jieHH« hmh KHCjiopojia k 3TOMy BpeMeHH cTa6HJiH3HpyeTC5i Ha ypoBHe npHMepHO b 
jlBa pa3a HHxce HanajibHoro h ocraeTCH noHTH HeH3MeHHOH BnjiOTb jio ra6ejiH jihhhhok. Bojiee MejiKHe 
uepKapHH Renicola sp. Becb KpaTKHH nepnoji CBoero cymecTBOBaHHH aKTHBHO njiaBaioT b TOJime 
Bojibi, h ypoBeHb hx 3HepreTHHecKoro MeTa6ojiH3Ma ocTaeTca 6ojiee hjih MeHee CTa6HJibHbiM. 
Oh pe3KO noHHxcaeTca nocrie onyacaHHH jihhhhok Ha jiho, BCJieji 3a neM cjiejiyeT hx CKopaa nibejib. 
4epejiOBaHHe aKTHBHOH h naccHBHOH (f>a3 b jibhxcchhh uepKapHH C. lingua no3BOJifler hm ujih- 
TejibHoe BpeMH coxpaHHTb nocTOHHHyio HHTeHCHBHOCTb ubixaHHH, KOTopaa pe3KO nauaeT npH 
OCeuaHHH JIHHHHOK Ha JIHO. K 3TOMy BpeMeHH OHH, nO”BHJIHMOMy, yrpaHHBaiOT HHBa3HOHHyiO 
cnoco6HOCTb. 


Cbo6ojiho njiaBaiomaa jiHHHHKa repMa(J)pojiHTHoro nomneHHfl TpeMaTOji — uepKapHH 
nocjie Bbixojia H3 MOJUiiocKa-xo3HHHa bo bhcuihiok) cpejiy He nHTaeTca h xchbct 3a cneT 
HaKonjieHHoro 3anaca nHTaTejibHbix BemecTB, nnaBHbiM o6pa30M rjiHKoreHa. npoaojixcH- 
TejibHOCTb hch3hh uepKapHH HeBejiHKa (ot HecKOJibKHx nacoB jio 5—10 UHen) h onpejie- 
jiaeTCH KaK kojihhcctbom HMeiomerocn y Hee rjiHKoreHa, TaK h CKopocTbio ero noTpeOjie- 

HHH. IlOCJiejIHHH XCe IipHMO 3aBHCHT OT JIBHTaTeJIbHOH aKTHBHOCTH JIHHHHOK (fHHeUHHCKafl, 

flo6poBOJibCKHH, 1962, 1963; Smyth, Halton, 1983). KaK npaBHJio, MejiKHe, aKTHBHO 
iuiaBaiomHe uepKapHH xcHByT MeHbiue, neM KpynHbie h MajionojiBHXCHbie. B uejiOM c 
B03paCT0M KOJIHHeCTBO TJIHKOreHa CHHHCaeTCH, a JIBHraTeJIbHaH aKTHBHOCTb JIHHHHOK 
ocjia6eBaeT. IloaTOMy moxcho npeanojioxcHTb, hto h HHTeHCHBHOCTb ubixaHHa uepKapHH 
co BpeMeHeM Taxxce noHHXcaeTca. 3KcnepHMeHTajibHbix jiOKa3aTe;ibCTB 3TOMy nojioxceHHio 
oOHapyxcHTb b jiHTepaType HaM He yjiajiocb. PaOoTbi no H3yneHHK) ubixaHHa TpeMaTOji 
HeMHoroHHCJieHHbi h npoBOjiHjiHCb npeHMymecTBeHHO b 50—70-x rr. (cm. o63opbi: Vern- 
berg, 1968; Smyth, Halton, 1983) Ha MapHTax h napTeHHTax (cnopouHCTax h pejuiax). 

B ejJHHHHHblX HCCJiejIOBaHHHX, BbinOJIHeHHblX Ha UepKapHHX, HCn0JIb30BaJIHCb JIHHHHKH, 
TOJibKO hto BbmejiHBiiiHecfl H3 MOJunocKa-xo35iHHa (Vernberg, Hunter, 1959; Vernberg, 
1961). Ebuia BbiHBjieHa npaMan 3aBHCHMOCTb ckopocth noTpe6jieHHH KHCjiopojia ot pocTa 
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TeMnepaTypbi boam, b kotopoh coflepxcajincb uepxapHH. B to xe BpeMa B03M0xcH0e 
BjiHHHwe noBe^eHHH uepKapnn Ha ypoBeHb SHepreTHnecKoro o6MeHa ocTajiocb BHe nojia 
3peHHH Hccjie^OBaTejieH. 

npezuiaraeMaa pa6oTa npeflCTaBjiaeT co6oh nonbiTKy 3anojiHHTb cyiuecTByioiuHH npo- 
6eji. Ee uejibio CTajio onpeflejieHHe cba3h HHTeHCHBHOCTH SHepreTHHecKoro MeTa6ojiH3Ma 
uepKapHH, TecTHpyeMoro no ckopocth noTpeOjieHna KHCJiopofla, c ocoOeHHOCTAMH hx 
ABnraTejibHOH aKTHBHOCTH b nepnofl cboOoahoh xch3hh b BOfle. 

MATEPHAJI II METOflbl 

Pa6oTa BbinojmeHa b nioHe — ceHT5i6pe 1999—2000 rr. Ha EejiOMopcKon OnojiorHHec- 
koh CTaHUHH hm. aKafleMHKa O. A. CKapjiaTO 3oojiornHecKoro HHCTHTyTa PAH. 

Mojijiiockob Littorina littorea (L.) coOnpajin bo BpeMa OTJiHBa c HnxcHero ropw30HTa 
jiHTopajin h BepxHen cyOjiHTopajin ry6bi Hyna KaHflanaKiiiCKoro 3anHBa Bejioro Mopa. 
CoOpaHHbix jiHTTopHH cpa3y paccaxcHBann nooflHHOHKe b cocyflbi c MopcKon boaoh 
(cojieHOCTbio 24 — 25 %o) o&beMOM 100 mji h noMemajin Ha OTKpbiTOH ^Ji5i cojiHua 
njioiuaflKe. ConeTaHne bmcokoh ocBemeHHocTH (ao 160 000 JTk) h TeMnepaTypbi (ao 30 °) 
boam CTHMyjinpoBajio MaccoBbin bmxoa jihhhhok TpeMaTOfl H3 xo35iHHa b BOfly. Hepe3 
3—4 h BOfly b cocynax npocMaTpnBajin nofl CTepeoMHKpocKonoM MBC-9 h no BbiflejiHB- 
uihmch uepKapn^M onpeflejisuin HHBa3npoBaHHbix mojijiiockob h bha 3apaxceHH5i. 3apaxceH- 
HblX JIHTTOpHH OTCaXCHBajIH B CaflKH, KOTOpbie COflepXCaJIHCb Ha JIHTOpaJlH b6j!H3H 6ho- 
CTaHUHH. 3tHX MOJIJIIOCKOB B flaJIbHeHUieM HCnOJIb30BaJIH KaK nOCTOflHHblH HCTOHHHK 
uepKapnn fljia 3KcnepnMeHTOB. llepefl BbinojiHeHneM nocjieflHnx jihttophh, 3apaxceHHbix 
onpeflejieHHbiM bhaom napreHHT, b KOJinnecTBe 10 — 20 3K3. OTcaxcnBajin b cocyfl c 
MopcKon boaoh o6i>eMOM 500 mji h BbicTaBjHuiH Ha ocBeiueHHon cojiHueM njiomaflKe. Hepe3 
1 — 2 h mojijiiockob yflajiajin, a BbiflejiHBuinxcfl jihhhhok bhaob Himasthla elongata 
(Mehlis, 1831), Cryptocotyle lingua (Creplin, 1825) h Cercaria parvicaudata Stunkard, 
Shaw, 1931 ( Renicola sp.) Hcnojib30BanH b SKcnepnMeHTax. 

HaOjnofleHHa 3a flHHaMHKOH ckopocth noTpeOjieHH^ KHCJiopofla uepKapraiMH npoBOflH- 
JiHCb b jiaOopaTopHH npn CTaOnjibHon TeMnepaType (20 ± 1 °) h cojichocth (24 ± 25 % o ) 
BOflbi. CKopocTb noTpe6jieHH5i KHCJiopofla uepKapn^MH H3ynanacb c noMombio 3apaHee 
OTKarmOpoBaHHbix, repMeTHHHo 3aMKHyTbix pecnnpoMeTpoB o6i>eMOM 65 ± 3 mji. Coflep- 
xcaHHe KHCJiopofla b BOfle ao (3 xojiocTbix pecnnpoMeTpa) h nocjie npeObiBaHHH b hhx 
jihhhhok TpeMaTOfl (5 — 8 onbiTHbix pecnnpoMeTpoB) onpeflejnuiocb no MeTOfly BnHKjiepa 
(KapneBHH, 1960). 3Kcno3HUH5i h hhcjio noflonbiTHbix uepKapnn noflOnpajincb b cepnn 
npeflBapnTejibHbix 3KcnepnMeHTOB tbkhm o6pa30M, htoObi KOJinnecTBo noTpeOjieHHoro 
KHCJiopofla He npeBbimajio 25 % ot ero ncxoflHoro ypoBHfl. CKopocTb noTpeOjieHHH 
KHCJiopofla (V), BbipaxceHHaa b MHKporpaMMax KHCJiopofla Ha oflHy uepKapnio b nac 
(mkt 0 2 /uepKapna/H), paccnnTbiBajiacb no cjjopMyjie 


NT 

rfle Cx — coflepxcaHne KHCJiopofla b BOfle xojioctmx pecnnpoMeTpoB, b mt; Co — 
coflepxcaHHe KHCJiopofla b BOfle onbiTHbix pecnnpoMeTpoB, b mt; N — KOJinnecTBo 
uepKapnn b pecnnpoMeTpe, b uit.; T — 3Kcno3HUH5i, b h. 

fljia noflcneTa KOJinnecTBa jihhhhok, noMeiuaeMbix b pecnHpoMeTp, 6buia OTpa6oTaHa 
cneunajibHaa MeTOflHKa. H 3 xopouio nepeMemaHHon B3Becn uepKapnn A03aTopoM ot6h- 
pann 1 mji BOflbi. nofl CTepeoMHKpocKonoM MBC-9 noflCHHTbiBajin hhcjio jihhhhok b 1 mji. 
TaK noBTopajiH 5 pa3, 3aTeM BbiHHCjuuin cpeflHee KOJinnecTBo uepKapnn b 1 mji boam no 
pe3yjibTaTaM 5 noflcneTOB. TaKHM o6pa30M npon3BOflHjin «KajiH6poBKy» B3Becn. fljia 
Kaxcfloro HOBoro SKcnepHMeHTa «Kajin6poBKy» npoH3BOflnjiH 3aHOBO. 06i>eM «KanH6po- 
BaHHOH» XCHflKOCTH C nOflOnbITHbIMH JIHHHHKaMH (h COOTBeTCTBeHHO HX HHCJieHHOCTb), 

noMeiuaeMon b pecnHpoMeTp, BapbnpoBaji ot 1 ao 7 —8 mji (500—5000 3K3.) b 3aBncn- 
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mocth ot pa3MepoB uepxapnn, hx KOHueHTpauHH, 3auan h ycjioBnn onbiTa. Kax noxasajin 
cneuHajibHo npOBeueHHbie noucneTbi, cpeuHflfl xBaupaTnnecxafl ouiH6Ka H3MepeHHH hhc- 
jieHHocTH uepxapnn He npeBbimajia 5 %. 

ZXjIfl OUeHKH CB513H ^HHaMHKH nOTpe6jieHHfl KHCJlOpO^a C ^BHraTejlbHOH aKTHBHOCTbK) 
HCCJie^OBaHHbix uepxapnn 6hjih npoBeueHbi Ha6jnoueHHfl 3a xapaxTepoM uBnaceHna 
J1HHHHOK nOU CTepeOMHKpOCKOnOM MBC-9. .Una 3TOrO TOJIbKO HTO Bbime^HIHX H3 
Mojuiiocxa uepxapnn b xojiHnecTBe 5 — 10 3X3. noMemajin b narnxy rieTpH c Mopcxon 
bouoh npH TeMnepaType 20 ± 1 0 h oTMenajin H3MeHeHHfl hx uBnraTejibHon axTHBHOCTH 
(jlHHeHHaa CKOpOCTb njiaBaHHH H UUHTejIbHOCTb aKTHBHbIX H naCCHBHbIX cj)a3 UBHXteHHfl) 
b pa3JiHHHbie nacbi xch3hh, BnjiOTb uo rn6ejin. IlpH stom jiHHeHHbie nepeMemeHna jihhhhox 
oueHHBajiH npn noMomn oxyjmp-MnxpoMeTpa, a ujiHTejibHOCTb (J)a3 — cexyHuoMepa. 
Hhcjio HaOjiio^eHHH tyifl uepxapnn xaxcuoro Bnua h B03pacTa cocTaBHjio okojio 100. 
IlpHBe^eHHbie b CTaTbe pe3yjibTaTbi — cpeuHne ujia xaxcuoro Bnua Ha6jnoueHHH. Bbcxn- 
BaeMocTb uepxapnn (LT IO o) onpeuejnuiacb no BpeMeHH ot MOMeHTa hx BbiucJicHH# H3 
MOJiJiiocKOB uo rnOejiH nocjieuHnx H3 50 — 70 oco6en, couepxcaBmnxcfl b KOHTpojibHbix 
ycjiOBHHx. O rnOejiH cyuHjin no HacTynjieHHio nojmon HenouBnxcHocTH uepxapHH, xoht- 
pojinpoBaBuieHca BH3yajibH0 nou CTepeoMHxpocxonoM. riojiyHeHHbie uaHHbie o6pa6aTbi- 
BajiHCb CTaTHCTHnecxH no oOmenpHHHTon MeTOUHxe (AuiMapnH h up., 1975). PaccHHTbi- 
Bajin cpeuHeapn^)MeTHHecxoe (M) H3 5—8 H3MepeHHH h ero cpeumoio xBaupaTnnecxyio 
omn6xy (m). Ha pncyHxax npnBeueHbi 95%-Hbie uoBepnTejibHbie HHTepBajibi. 

PE3yjIBTATLI 

riojiyHeHHbie uaHHbie (cm. TaOnnuy) CBnueTejibCTByiOT, hto uepxapnn Tpex nccjieuo- 
BaHHbIX HaMH BHUOB CymeCTBeHHO pa3JlHHaiOTC3I no ypOBHK) HHTeHCHBHOCTH UbIXaHHH. 
Cpa3y nocue BbiuejieHHfl H3 MOJunocxoB-xo3HeB HanOojiee HHTeHCHBHO noTpe6mnn xnc- 
Jiopou caMbie xpynHbie uepxapnn H. elongata. CxopocTb noTpeOjieHHfl xncjiopoua uepxa- 
Phhmh C. lingua 6buia b 2 c jihuihhm pa3a Hnxce. B to xce BpeMfl cpaBHHMbie c hhmh no 
pa3Mepy uepxapnn Renicola sp. ubimajin noHTH b 4 pa3a MeHee HHTeHCHBHO, neM jihhhhxh 
H. elongata. 

Hepe3 onpeuejieHHbin nepnou npeObiBaHHH bo BHeniHen cpeue HHTeHCHBHOCTb UBixannn 
uepxapnn CHnxcajiacb no cpaBHeHHio c hcxouhmm ypoBHeM. Ilpn stom y uepxapnn 
H. elongata cxopocTb noTpedneHna xncjiopoua yMeHbmajiacb Bcxope nocue Hanajia onbiTa 

liHTeHCHBHOCTb UbIXaHHfl, pa3Mepbi Tejia* 

H npOUOJDKHTejlbHOCTb XCM3HH UepKapHH 
Himasthla elongata, Cryptocotyle lingua n Renicola sp. 

Rate of oxygen uptake, body size and life longevity 
in cercariae Himasthla elongata, Cryptocotyle lingua , 
and Renicola sp. 


IToKa3aTejTb 

1 

Bna uepKapHH 

H. elongata 

I 

C. lingua 

Renicola sp. 


fljiHHa Tejia, mkm 

U) 

00 

0 

1 

0 

180-215 

240-290 

UlnpHHa Tejia, mkm 

135-155 

70-90 

80-100 

fljlMHa XBOCTa, MKM 

230-395 

270-420 

170-190 

UlnpHHa XBOCTa. mkm 

65-80 

33-40 

20-25 

LTioo, h 

56 ±7 

82 ±9 

29 ±3 

HanajibHaH CKOpOCTb 

noTpe6jieHH5i O 2 , 
MKr/uepKapHH/ 1 ! ( x 10 3 ) 
(M ± m) 

8.8 ±0.4 

4.3 ±0.3 

2.5 ±0.2 


* ITo: IToaJmnaeB (1979). 
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Bo3pacTHaa flHHaMHKa hhtchchbhocth ObixaHHH uepKapHH. 

A — Himasthla elongata ; E — Cryptocotyle lingua , B — Renicola roscovila ; no och aOcuncc — BpeMa c Hanajia onbrra 
(nac); no och opmmaT — CKOpocTb noTpeOiieHHfl O 2 (MKr 02/ixepKapHfl/H x 10 3 ). 

Age dynamics in oxygen consumption of cercariae of three species. 


(cm. pwcyHOK, A). Y jihhhhok C. lingua h Renicola sp. no,iio6Hoe chhxcchhc hmcjio MecTO 
TOJibKO cnycTa 3HanHTejibHoe BpeMB nocjie Bbixo^a b BO^y: nocjie 26 h 15 h cootbctctbchho 
(cm. pwcyHOK, By B). 

Ha6jno,aeHHa 3 a .aBHraTejibHOH aKTHBHOCTbio uepicapHH noKa3ajiw, hto jihhhhkh 
H. elongata b nepBbie 3 — 4 h xch3hh bo BHeuiHeH cpe^e aKTHBHO njiaBaiOT co cKopocTbio 
okojio 1 — 2 mm/c. Hepe3 HepaBHbie npoMexcyTKH bpcmchh (30—180 c) OTflejibHbie 3K3eM- 
njiapbi MoryT npeicpamaTb hhtchchbho pa6oTaTb xboctom Ha 0.5 — 1 c, oflHaico TeJio 
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JIHHHHOK npH 3TOM aKTHBHO COKpaiUaeTCH. TaKHM o6pa30M, OTHeTJIHBO Bbipa^CeHHOH (J)a3bl 

napeHHH b Tojime boum y uepKapnii H. elongata He BbiHBjiaeTCH. Hepe3 3 — 4 h 6ojibinaji 
nacTb jihhhhok njiaBaeT y jma, npn stom ohh H3pejuca nepecraioT pa6oTaTb xboctom h 
HanHHaioT noji3aTb no jmy (b TeneHHe 10 — 180 c), a 3aTeM BHOBb OTpbiBaioTCH ot ctchkh 
cocyua h nepexojuiT k aKTHBHOMy njiaBaHHio. Hepe3 8 — 12 n nouaBjunomee OojibiiiHHCTBO 
uepKapnii noji3aeT no jmy, jinuib Ha xopoTKoe BpeMH (10 — 30 c) nepexojui k njiaBaHHio. 

IJepKapHH C. lingua nocjie Bbixoua H3 MOJunocKa-xo3HHHa SHepranHo nnaBaioT. IIpo- 
uecc hx flBHxceHHH OTHeTJIHBO pa3ueji5ieTCfl Ha jx Be nepeayiomHecfl (J)a3bi: aKTHBHyio h 
naccHBHyio. B xoae nepBoii jiHHHHKa aKTHBHO paOoTaeT xboctom, hto oOecnenHBaeT ee 
nocTynaTejibHoe uBHxceHHe Bnepeu. Bo BpeMH BTopon <J)a3bi OHa 3aMHpaeT h b tbkom 
coctohhhh napHT b Boue, MejtJieHHO onycxaHCb bhh3. 3aTeM Becb npouecc noBTopaeTca. 
B TeneHHe nepBbix 1—2 h nocjie Bbixoua H3 Mojunocxa jyiHTejibHocTb aKTHBHon (J)a3bi 
paBHa 10—15 c, naccHBHon — 2—3 c. Hepe3 3—4 h sth noxasaTejiH cocTaBjiaioT coot- 
BeTCTBeHHO 5—10 h 5—10 c, a cnycTH 6—8 h — 3—5 h 10—15 c. Hepe3 10 — 12 h nepnoa 
aKTHBHoro njiaBaHHH cocTaBjiaeT Bcero 1 — 2 c, a napeHHH 20 — 30 c h 6ojiee. CpeaHsui 
CKopocTb jtBHxceHHH jihhhhok Bnepea Ha npoTHxceHHH aKTHBHoro nepnoaa cocTaBjiaeT, no 
HaniHM HaOjHOJteHHHM, 4—-6 MM/c, a CKOpOCTb OCe^aHHH B naCCHBHOM — 0.5—1 mm/c. 
Hepe3 20—30 h Oojimuhhctbo uepKapnii npaKTnnecKH HenoaBHxcHO jiexcaT Ha aHe cocyaa. 
C HHTepBajiOM b 120—240 c ohh nepexoaflT k aKTHBHOMy njiaBaHHio b TeneHHe 1—3 c, a 
3aTeM BHOBb 3aMHpaioT H OCeaaiOT Ha aHO. 

UepKapHH Renicola sp. aKTHBHO njiaBaioT Ha npoTnxceHHH Bceii xch3hh. OTMenaeTCH 
jinuib nocTeneHHoe CHHxteHne ckopocth aBnxceHHH (ot 0.5 — 1 ao 0.2 — 0.5 mm/c) b 
TeneHHe nepBbix 6—8 h. Hepe3 12 — 18 h npaKTHHecKH Bee uepxapHH pacnojiaraiOTCH y 
ho npn 3tom ohh npoaojixcaioT njiaBaTb, H3pejiKa nepexoaa k noji3aHHio. 

OECmHEHHE 

CKopocTb nOTpeOjieHHH KHCJlOpOJia OpraHH3MaMH, B TOM HHCJie H BOaHbIMH, HBJlfl- 
eTca (J)yHKUHeH Maccbi hx Tejia, a cootbctctbchho h o6i>eMa (Hemmingsen, 1960; 
Ajihmob, 1989, 2000, h ap.)- K coxcajieHHio, HaM He yaajiocb hh onpeaejiHTb, hh tohho 
paccHHTaTb o6i>eM Tejia uepKapnii. Ecjih npeacTaBHTb hx b BHue asyx uhjihhji- 
poB (Tejio h xboct), to no CTOJib rpyObiM npHKHjocaM nojiynaeTca, hto caMbie xpynHbie 
H3 HCCJiejiOBaHHbix hbmh bhuob uepKapnii H. elongata (cm. TaOjinuy) no o6i>eMy npeBOC- 
xoanan uepKapnii asyx ocTajibHbix bhuob b 3—4 pa3a. KaK noKa3biBaiOT nojiyneHHbie 
uaHHbie (cm. Ta6jiHuy), cooTHomeHne ypoBHeii ubixaTejibHoro o6MeHa y HCcaeaoBaHHbix 
BHUOB UOBOJlbHO 6jlH3KO K 3THM BeJIHHHHaM. OhCBHUHO, HTO 6ojIbUieii CXOUHMOCTH 
BejiHHHH TpyaHO oxcnaaTb, yHHTbiBan BecbMa npH6jiH3HTejibHbiii MeToa pacneTa o6i>eMa 
JIHHHHOK. 

B pa6oTe BepH6epr (Vernberg, 1961) npnBoaflTCfl aaHHbie o ckopocth noTpeOjieHHH 
KHCJiopoua uepKapHHMH Himasthla quissetensis h Zoogonus rubellus, cocTaBJiHBUiHe npn 
18° cooTBeTCTBeHHo 0.54 h 1.45 x 10~ 2 mkji 0 2 /MKr N b nac. B stoh xce pa6oTe yKa3biBaeTCH 
h coaepxcaHHe a30Ta b opraHH3Me uepKapnii. Oho cocTaBjnuio cootbctctbchho 0.35 h 
0.084 mkt. IlyreM HecjioxcHbix nepecneTOB moxcho onpeaeaHTb, hto CKopocTb noTpeO- 
JieHHH KHCJlOpOUa UepKapHHMH 3THX UByX BHUOB 6bIJia paBHa COOTBeTCTBeHHO 2.70 X 10~ 3 
h 1.74 xl0~ 3 mkt 0 2 Ha uepKapnio b nac, hto, npnHHMaa bo BHHMaHne pa3HHuy b 
H cnojib30BaHHbix MeTouHKax, xoporno coBnauaeT c HauiHMH aaHHbiMH. 

OnpeuejieHHe ypoBHH noTpeOaeHHH KHcaopoua aonepHHMH cnopouncTaMH Micro¬ 
phallus pygmaeus , Cercaria stunkardi h C. linearis ueno BejiHHHHbi nopauKa 3.2—14 x 
x 10 -3 mkji 0 2 Ha ouHy oco6b b h (Richard e. a., 1972; James, Richard, 1972; Popiel, James, 
1978). Ecjih b cootbctctbhh c yKa3aHHHMH AjieKHHa (1959) bbccth nonpaBOHHbiii 
K03(J)(J)HUHeHT 1.429 h nepecHHTaTb 3 th BejiHHHHbi b Mr 0 2 Ha ouHy oco6b b h (x IQ -3 ), 
to ohh cocTaBHT 4.6—20. Hhxchhc 3HaneHHH 3Toro unana30Ha cooTBeTCTByioT nojiyneH- 
HbiM HaMH ujih uepKapnii, hto BnojiHe o6t>hchhmo, ynnTbiBaH 6ojiee KpynHbie pa3Mepbi 
UonepHHX cnopouHCT. 


3 IIapa3HTOjiorHH, N> 4, 2001 r. 
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Mbi nonbrrajiHCb conocTaBHTb AaHHbie no hhtchchbhocth AtixaHHA ahhhhok TpeMaTOA 
c pe3yjibTaTaMH onpeAeAeHHH CKopocm noTpe6jieHH« KHCAopoAa y Apyrnx boahmx 
achbothmx, 6jih3khx no pa3MepaM uepKapHHM. 3HaneHHA 3Toro noKa3aTeAA y HHc})y3opHH 
Paramecium caudatum (180—280 mkm aahhm) h Spirostomum ambiguum (ao 1.5 mm b 
flJIHHy) COCTaBAAAH COOTBeTCTBeHHO 3 h 12.7 x 10 -3 MKJI 0 2 Ha OAHy oco6b b nac 
(XjieOoBHH, 1974, 1979), t. e. 4.3 x 10~ 3 npn nepepacneTe b Mr 0 2 Ha OAHy oco6b b nac. 
JIioOonbiTHO OTMeTHTb, hto xopoiuee coBnaAeHne no HHTeHCHBHOCTH npoTeKaHHfl MeTa- 
OojiHnecKHx npoueccoB ACMOHCTpnpyioT 6ah3khc no pa3MepaM, ho Taxwe asacko otcto- 
amne Apyr ot Apyra no ypoBHio opraHH3aunH opraHH3Mbi, xa k HHc{)y3opHH (oahokactoh- 
Hbie), C OAHOH CTOpOHbl, H CnOpOUHCTbl H UepKapHH TpeMaTOA (MHOrOKJieTOHHbie, 
TKaHeBbie) — c Apyron. 

ConocTaBjieHne H3MeHeHHH CKopocm noTpeOneHna KHCJiopoaa h ABnraTeAbHon aKTHB- 
hocth noKa3biBaeT, hto MaKCHMajibHbin ypoBeHb SHepreTnnecKoro oOMeHa npnxoAHTCA Ha 
HanajibHbiH 3Tan, xapaKTepn3yioiuHHCA HanSoAbiuen ABnraTeAbHon aKTHBHOCTbio nepxa- 
pnn. riocne^yiomee CHHAceHne HHTeHCHBHOCTH AwxaHHA CBA3aHO c pacxoAOBaHneM HMe- 
loiuerocA y jihhhhok 3anaca rjiHKoreHa, hto BH3yajibHO npoABAAeTCA b na^eHnn aKTHBHOCTH 
UepKapHH. ripH 3TOM JIHHHHKH BCeX TpeX HCCACAOBaHHblX HaMH BHAOB HCnOAb3yiOT 
pa3JiHHHyio CTpaTerHio. 

UepKapnn H. elongata nocjie AOCTaTOHHO KpaTKoro nepnoAa aKTHBHOH Ancnepcnn b 
npocTpaHCTBe, b TeneHHe KOToporo ohh aKTHBHO nnaBaiOT, nepexoAAT k 6ojiee naccHBHOMy 
cnocoOy cymecTBOBaHHA, noA3aA no AHy h BcnjibiBaa jinujb Ha KopoTKoe BpeMA (cm. Bbiiue). 
Taxon xapaKTep noBeAeHHA, no-BHAHMOMy, no3BOAAeT skohomho pacxoAOBaTb SHepreTH- 
necKHe pecypcbi h yBenHHHBaeT npoAOAACHTeAbHOCTb ach3hh jihhhhok. OaKTnnecKH nocjie 
20 H ACH3HH BO BHeUJHCH Cpej^e CKOpOCTb nOTpeOjieHHH KHCJIOpOaa UepKapHHMH CTaOHJIH- 
3npyeTCA Ha ypoBHe npHMepHO b ABa pa3a HHAce HanajibHoro h ocTaeTCA noHTH Hen3MeHHon 
BnjiOTb ao hx rnOejiH (cm. pncyHOK, A). 

rio-HHOMy Be^yT ce6A uepKapnn Renicola sp. Ohh aKTHBHO nnaBaiOT b ranme boam 
BnAOTb ao npaKTHnecKH noAHoro ncnepnaHHA SHepreTHnecKHX pecypcoB, HacTynaiomero 
npHMepHO nepe3 15 h nocne BbixoAa H3 MOAAiocKa-xo3AHHa. B sto BpeMA y ahhhhok 
HaOmoAaeTCH pe3Koe CHHAceHne ckopocth noTpeOneHna KHcnopoAa (cm. pncyHOK, B ), ohh 
onycxaioTCfl Ha aho h BCKope nornOaiOT. 

riepeMemeHHe uepKapnn C. lingua b TOAiue boabi pe3KO OTAnnaeTCA ot aokomouhh 
AHHHHOK paCCMOTpeHHbIX BblUie BHAOB 6AarOAapA H3AHHHK) aKTHBHOH H naCCHBHOH C})a3. 
3 to no3BOA«eT uepKapnAM 6oAee skohomho pacxoAOBaTb 3anacHbie nnTaTeAbHbie Bemec- 
TB3, HTO CnOCoOCTByeT yBeAHHeHHK) npOAOAACHTCAbHOCTH HX ACH3HH. HeCMOTpa Ha CBOH 
MeAKne pa3Mepbi h AaA<e HecKOAbKO 6oAee Bbicoxyio cxopocTb noTpeOAeHHA KHCAopoAa, 
neM y 6oAee KpynHbix ahhhhok Renicola sp., uepKapnn C. lingua oOAauaioT HanGoAbinen 
npOAOAXCHTeAbHOCTbK) ACH3HH (CM. TaOAHUy). CAeAyeT, OAHaKO, OTMeTHTb, HTO nepHOA 
coxpaHeHHfl uepKapn^MH C. lingua cnocoOHOCTH 3apaxcaTb BToporo npoMeAcyTOHHoro 
xo3HHHa (pbi6bi), no-BHAHMOMy, orpaHHneH 20—30 h, b TeneHne KOTopbix ahhhhkh 
H aXOAflTCfl B TOAIUe BOAbl. B 3TO BpeMA AAA HHX XapaKTepHa CTaOHAbHaA CKOpOCTb 
noTpeOAeHHA KHCAopoAa, pe3Koe naAeHne KOTopon nocAe 26 h (cm. pncyHOK, E) coBnaAaeT 
no BpeMeHH c oceAaHneM uepKapnn Ha aho. 

noAyneHHbie HaMH MaTepnaAbi no3BOAAK)T 3aKAK)HHTb, hto AHHaMHKa SHepreTnnecKoro 
oOMeHa uepKapnn o6ycAOBAeHa b ochobhom cooTBeTCTByioiunMn H3MeHeHHAMH hx ABnra- 
TeAbHon aKTHBHOCTH. rio-BHAHMOMy, CKopocTb noTpeOAeHHA KHCAopoAa cpa3y nOCAe 
Bbixoua uepKapnn H3 moaaiockob cooTBeTCTByeT cyMMapHon BeAHHHHe ocHOBHoro o6MeHa 
H MeTa6oAH3Ma, CBA3aHHOrO C AOKOMOTOpHOH aKTHBHOCTbio. IlOCKOAbKy ABHraTCAbHaA 
aKTHBHOCTb uepKapnn Ha nocAeAHHx CTaAHAx onbiTa 6bma 6AH3Ka k HyAio, to 3aperncT- 
pnpOBaHHbie npn 3T0M BeAHHHHbl HHTeHCHBHOCTH ABIXaHHA 6bIAH, no-BHAHMOMy, 6AH3KH 
K ypOBHK) OCHOBHOrO oOMCHa 3THX ACHBOTHbIX. IlpH 3TOM He HCKAIOHCHbl H B03MOACHbie 
CHHAceHHA ypoBHA ochobhoto oOMeHa no Mepe CTapeHHA uepKapnn. 

Pa6oTa BbinoAHeHa npn nouuepACKe PoccnncKoro c})OHAa c})yHAaMeHTaAbHbix hccacao- 
BaHHil (npoeKT 99-04-49788) n HHTAC (npoeKT 10224). 
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RESPIRATION AND MOVEMENT OF CERCARIAE 
OF THREE TREMATODE SPECIES FROM THE WHITE SEA INTERTIDAL MOLLUSC 
LITTORINA LITTOREA L. (GASTROPODA) 

V. V. Prokofiev, V. Ja. Berger, K. V. Galaktionov 

Key words', oxygen consumption, trematode, cercaria, mollusc, cercaria behabiour, adaptation, 
Himasthla elongata , Cryptocotyle lingua , Renicola. 

SUMMARY 

The age dynamics in oxygen consumption of the cercariae Himasthla elongata , Cryptocotyle 
lingua and Cercaria parvicaudata (Renicola sp.) was studied using modified Winkler’s method. It 
was detected that under stable temperature and water salinity conditions the rate of oxygen uptake 
depends directly on cercariae size. The highest intensity of energetic metabolism was recorded in 
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the first few hours of cercariae life when their movement activity was maximal. The following 
reduction of oxygen consumption passed unequally in three cercariae species studied. Large, 
long-lived H. elongata cercariae after relatively short period of active swimming turn to crawling on 
the bottom. The rate of oxygen uptake in such cercariae was two times less than in free-swimming 
ones and remained approximately invariable up to the cercariae death. The smaller sized, short-lived 
Renicola sp. cercariae swim actively in the water and during this time the level of their energetic 
metabolism remains more or less stable. It decreased drastically after cercariae sinking to the bottom, 
after that they perished very soon. Also relatively smalk C. lingua cercariae alternate the active and 
passive phases of swimming. Thanks to that they consume the energetic resources economically and 
prolong their longevity. During free-swimming period the rate of oxygen uptake of C. lingua cercariae 
remains more or less stable. As in the case of Renicola sp. cercariae, it decreased drastically after 
the cercariae sinking to the bottom. Apparently such cercariae lose their ability to infect the second 
intermediate host (fish). 

The study was supported by RFBR (project N 99-04-49788) and INTAS (project N 10224). 
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